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Introduction 

Nowadays, the rising economy and technological developments have brought about lifestyle changes, 

such as changes in diet, decreased physical activity, and adverse bad habits like smoking. The habit of 

consuming junk foods, which are high in carbohydrates and fat but low in fiber, ultraviolet exposure, increased 

air pollution both from factories and households, and uncontrolled use of pesticides in agriculture are all factors 

considered detrimental to one’s health. Poor diet and little exercise will further cause obesity, increasing the risk 

of type 2 diabetes. Preventive measures are needed to maintain one’s health such as eating a balanced diet, 

having regular exercise, eliminating bad habits, and avoiding excessive stress.(Chong et al, 2017). 

Prediabetes is a condition where blood glucose level rises above normal but not enough to meet the 
criteria to diagnose it as type 2 diabetes mellitus (DM). The American Diabetes Association (2018) defines 

prediabetes as the condition of having fasting blood glucose level of 100–125 mg/dL and/or blood glucose level 

2 hours after eating (postprandial) at the range 140–199 mg/dL. Prediabetes has risk factors including 

hypercholesterolemia, dyslipidemia, obesity, sedentary lifestyle, hypertension, and family history of diabetes 

(Mahboobi et al., 2014). Prediabetes condition can sooner or later develop into type 2 DM if not prevented 

(Aroda, Ratner, 2008). The condition also increases the risk of people with heart disease, atherosclerosis, and 

other macrovascular/microvascular diseases. Prediabetes has almost twice the potential for cardiovascular risk 

compared to individuals without prediabetes (Ciccone et al., 2014). 

Prediabetes is a global health problem that concerns all of us, as it is more prevalent than type 2 DM. 

Approximately 35.5 % of the American population was found to have prediabetes from 1999 to 2010 was over 

20 years. The prevalence in the UK was recorded to be at 35.5 %, China 15.5 %, Spain 14.8 %, and Bangladesh 
22.2 % (Compeán-Ortiz et al., 2018). Meanwhile, the prevalence of prediabetes in Indonesia in 2009 was 

recorded to be at 10.2 %, which drastically increased to 36.6 % in 2013 (Mihardja et al., 2009). According to the 

International Diabetes Federation (2017), Indonesia has ranked third in terms of the number of people having 

prediabetes aged 20–79 years old (International Diabetes Federation, 2017). Some research findings have 

associated prediabetes with metabolic syndromes such as obesity especially abdominal and visceral obesity, 

dyslipidemia, and hypertension (American Diabetes Association, 2018). The study of Kansal and Kamble 

(2016) showed that people suffering from prediabetes have an abnormal lipid profile compared to healthy 

people, a factor found to increase the risk of cardiovascular disease (Kansal, Kamble, 2016). 

Type 2 DM is a chronic disease in which there is an increase in blood glucose concentration due to 

impaired inadequate insulin hormone secretion or impaired insulin function (insulin resistance) or a combination 
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of the two (International Diabetes Federation, 2017). DM is a metabolic disease known as a silent killer because 

the individual often does not know that he has it, and once diagnosed, it is often too late due to complications. 

Diabetes is also known as the mother of diseases, known to cause hyperlipidemia, hypertension, heart and blood 

vessel disease, stroke, kidney failure, blindness, etc. (Papatheodorou, et al., 2018). 

In 2018, the USA has recorded 1.5 million cases of type 2 DM (age range, 18 years or older) (CDC, 

2020). Globally, an estimated 422 million adults were recorded to be living with diabetes in 2014, and it will 

reach 21.3 million people in 2030 epidemiologically (American Diabetes Association, 2018). According to 
International Diabetes Federation (2017), Indonesia ranks sixth worldwide, in terms of the number of people 

suffering from DM, with 10.3 million reported cases (International Diabetes Federation, 2017). As per the Riset 

Kesehatan Dasar (Basic Health Research)data, the prevalence of DM increased from 6.9 %in 2013 to 8.5 % in 

2018, which means that there were about 22.9 million of DM cases recorded from the 5-year period (Riset 

Kesehatan Dasar, 2018). 

According to Riset Kesehatan Dasar (2018), management of type 2 DM is often done as follows: 75 % 

of patients taking oral antidiabetic medication (OAD), 5 % insulin injection, and 20 % the combination of both. 

But this treatment (using synthetic drugs) tends to have many side effects and is not safe for use in the long run 

as it can damage human organs; this calls for safer drugs for treatment use both in the short and long term 

(Taneja, Mani, Kukal, 2015). Therefore, screening for natural alternatives is very important. 

Artocarpus altilis leaf has long been used empirically in traditional medicine in Indonesia and other 

countries; this has been seen to cure various diseases including hepatitis, heart and skin diseases, etc. and also 

lower blood glucose levels. These Artocarpus altilis leaves are found in South Sulawesi, in almost every district 

(Rinaldi, Kamadjaja, & Sumarta, 2018).In the past, Artocarpus altilis leaves were often boiled when used; its 
chemical contents are as follows: flavonoids, quercetin, saponins, polyphenols, hydroxylic acids, tannins, 

riboflavin, acetylcholine, etc. Flavonoids are antioxidant compounds that can activate oxidation reactions, which 

in turn have the ability to alter or reduce free radicals as well as protect and enhance the function of pancreatic 

β-cells in secreting the hormone insulin known to reduce blood glucose levels (Sikarwar et al., 2015). The 

objective of this study is to find references related to the therapeutic effects of Artocarpus altilis leaf extract in 

prediabetes. 

 
METHOD 

Literature review is a method used to collect journal data from research article and libraries relevant to 

the issue or topic raised read, recorded, and analyzed for the process of writing material. The journal search was 

done by identifying keywords, so as to get more literature material for review. The process of collecting data 

was done by filtering 100 sources of literature to 32 based on the criteria determined by the authors of each 

journal taken. The inclusion criteria in this literature were as follows: journals published in English, national 

journals published within the 8-year range from 2001 to 2019, and the journals in full text form. The exclusion 

criterion was that the published articles are not in their original form such as letters to the editor, abstracts only, 

and book reviews. The literature review was carried out on PubMed, Google Scholar, and ScienceDirect. To 

make the process of researching relevant journals efficient, keywords used are according to the title of the 

writing such as prediabetes, Artocarpus altilis, and DM. 

 

RESULTS AND DISCUSSION 
Prediabetes Review 

Prediabetes is a glucose metabolism abnormality that results in higher blood glucose levels, but not 
high enough to be diagnosed as DM. The diagnostic criteria for prediabetes are shown in the Table.1. 

The results of the tests that do not meet the normal criteria or have not been categorized in the criteria 

for DM are often classified into the prediabetes group; these includedisrupted fasting blood glucose, i.e., blood 

glucose levelafter 8 to 10 hours of fasting,at the range of 100–125 mg/dL and/or impaired glucose tolerance 

(IGT), which is postprandial plasma glucose examination after 2 hours of fasting, at the range 140–199 mg/dL. 

The results of the research conducted by Okosun and Lyn showed that the prevalence of prediabetes in 2010 

tended to increase in America; it is estimated that 57 million Americans develop type 2 DM; this is about 5 % of 

cases each year.This can be slowed or prevented by reducing one’s weight and increasing one’s physical 

activity; as per research, it was found that about 70% of people with prediabetes are not aware that they have it. 

Prediabetes screening is important for awareness and management of the disease, as it can lessen the possibility 
of type 2 diabetes (Okosun, Lyn, 2015). According toRariden et al. (2015), there is a need for prediabetes 

screening in asymptomatic adults; these are people who have a body mass index greater than or equal to 25  

kg/m and who have one or more of the following risk factors: sedentary lifestyle; family history of type 2 DM; 

women with a history of giving birth to babies ≥4 kg, a history of gestational diabetes, and polycystic ovary 

syndrome; hypertension or cardiovascular disease; triglyceride level >250 mg/dL or HDL level <35 mg/kg; 

HBA1C previously higher; and IGT or glucose fasting(Rariden et al , 2015). 
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According to Iche Andriyani Liberty and Nasrin Kodim (2014) prediabetes screening is the best way to 

prevent type 2 DM. Many research data confirm that prediabetes subjects develop type 2 DM later on. Patients 

with normal glucose tolerance show an 8 % incidence of diabetes in 5 years, whereas those with IGT show a 33 

% incidence over the same time period. This shows that the effort to identify and prevent prediabetes is very 

important. Lifestyle changes and proper diet are some of the few factors needed to prevent or delay the 

development of prediabetes (Liberty & Kodim, 2014). 

 
Development of Prediabetes into Type 2 DM 

Prediabetes is one of the high risks for developing type 2 DM, which is about 5–10 % of cases per year. 

According to the American Diabetes Association (2018),about 70% of people with prediabetes will eventually 

become diabetic. Physiologically, the secretion of insulin isadjusted according to the needs of the body by β- 

cells in two phases. First, the secretion of insulin occurs after the stimulation of glucose from food or drinks. 

The secreted insulin is needed to regulate blood glucose and to keep it within normal limits. This phase is the 

insulin secretion that occurs immediately after the stimulation of β-cells.This phase is needed to anticipate blood 

glucose levels that usually rise sharply, immediately after eating. The normal phase is vital in preventing acute 

hyperglycemia after eating. After the end of phase 1, the task of regulating blood glucose is subsequently taken 
over by phase 2 secretion if the first secretion is inadequate. There is a compensatory mechanism in the form of 

increased insulin secretion in phase 2. The increase in insulin production is intended to meet the body’s needs 

for blood glucose levels 2 hours after eating (postprandial) so that it remains within normal limits. Insulin 

deficiency directly results in adverse effects on blood glucose homeostasis as well as abnormalities in the form 

of cell dysfunction and insulin resistance, which are considered progressive clinically etiological factors. The 

pathogenesis of prediabetes has been associated with relative insulin deficiency and insulin resistance, which 

often result in abnormal blood glucose (Abdul-ghani, Defronzo, 2009). 

 
Complications of Prediabetes and Type 2 DM 

Patients with prediabetes have the same risk of complications with those patients having type 2 DM; 

these are often organ damages like the eyes, kidneys, heart, blood vessels etc. Studies show prediabetes can 

increase the risk of early diabetic nephropathy by 6–10 %, heart rhythm dysfunction, and erectile dysfunction. In 

addition, retinopathy was found to occur in about 8 % of patients with prediabetes. The decreased amount and 

effectiveness of insulin function or insulin resistance is found to be the cause of prediabetes. Various risk factors 
are identified for the emergence of prediabetes, both unmodifiable and modifiable. Various changes that occur  

in prediabetes patients include the risk of heart problems. Prediabetes is the same as metabolic syndrome and is 

a predictor of cardiometabolic risk. Chronic state of hyperglycemia, adversely affecting tissue, can  cause 

chronic complications in various organs of the body. Patients with prediabetes have double the risk of having 

cardiovascular risk compared to people without prediabetes. Women with prediabetes who later develop type 2 

DM have thrice the risk of contracting cardiovascular diseases than those who were able to manage the earlier 

condition. According to Wulandari (2014), WHO claimed that at the age of 30 years or above, an increase in 

fasting blood sugar by 1–2 mg per year and an increase in blood glucose 2 hours after meals by 5.6–13 mg per 

year can be recorded. Saltero (2017) reported that prediabetes is a risk factor for type 2 DM, but it can be 

prevented by modifying one’s lifestyle(Saltero et al, 2017). 

Management of Prediabetes 

Broadly speaking, prediabetes management can be divided into two major parts, and these are non- 
pharmacological and pharmacological interventions. Prediabetes management principles are intended to prevent 

prediabetes from developing into type 2 DM. First, the management of prediabetes is suggested in a non- 

pharmacological manner, which entails modifying one’s lifestyle, carrying out physical activities, and following 

a balanced diet; it is expected that prediabetes patients can lose weight by 5–10% every week, and this must be 

maintained in the long run (Indonesian Diabetes Association, 2014). Efforts made to prevent prediabetes 

condition from developing into type 2 DM are discussed in the next sections that follow. 
A Balanced Diet 

A balanced diet is a measure that illustrates the balance between the body’s calorie needs and the 

amount of a person’s calorie intake. A healthy and balanced diet in prediabetes is aimed at achieving a normal  
or ideal weight (Massó Get al., 2009). Ideal body weight is obtained through limiting calorie intake sourced 

from carbohydrates and fats and increasing high-fiber foods sourced from vegetables, fruits, and vitamins. Some 

studies reported that a diet high in vegetables, fruit, and nuts is associated with a decreased incidence of 

diabetes. On the other hand, eating meat, especially processed ones, sweet foods, and foods high in  

preservatives is significantly related to increased incidence of DM. The UK (2010) recommends a regular diet in 

order to have a balanced amount of calorie intake. Eating a balanced meal regularly is very important in 

maintaining consistent insulin secretion (Prevalenceet al., 2010). 

Routine and Regular Physical Exercise 
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Physical exercise that is carried out routinely and regularly will help the body use insulin better. 

Besides, physical exercise makes the body more fit and refreshed as blood circulation to organs increases and 

blood flow in blood vessels becomes smooth. In prediabetes, doing physical exercises must be made into a 

lifestyle, so it is a must that patients should be creative in choosing ways or patterns of physical exercise that are 

varied and fun. From various studies, there are several recommendations of physical exercise for patients with 

prediabetes. As per the Indian Health Service Special Diabetes Program For Indians (2011),examples of 

physical exercises are as follows: 

a. Doing physical exercises at least 150 minutes a week with moderate intensity if you want to lose weight by 

5–10% (Eltonen, 2010). 
b. Doing physical exercises for at least 30 minutes at least thrice each week, with moderate intensity such as 

walking, swimming, jogging, aerobics, or a combination of those for 20 minutes. 

c. Following a physical exercise program of moderate intensity and carrying it out regularly for 30–60 minutes, 

at least four times a week or at least 150 minutes a week. 

d. For adults, doing physical exercises at least for 30 minutes every day, five times a week. For children, it is 

recommended to do 10,000 steps for an hour every day. 

The Food and Drug Administration has not recommended efforts to prevent prediabetes using 

pharmacological therapy( Robet, Mayer. 2006). The current use of pharmacological therapy is individualized, 

taking into account the advantages and disadvantages in terms of the drugs used and the individuals who will be 

administered. Consider giving pharmacological drugs for prediabetes which has a high risk factor. If glucose 

levels during follow-up without medication have increased, although lifestyle modifications have been done, 

there is no other way than to carry out pharmacological intervention. Patients with prediabetes who  are 
classified as high risk are those who have a combination of IFG and IGT, metabolic syndrome (two of three), 

worsenedglycemia, cardiovascular disease, nonalcoholic fatty liver disease (NAFLD), history of gestational 

diabetes, and polycystic ovary syndrome (PCOS).Some of the choices for antidiabetic drugs that can be used in 

prediabetes are (1) metformin, (2) rootbose, (3) GLP-1 receptor agonist, and (4) thiazolindinedione. Metformin 

was identified as the best choice in preventing prediabetes from developing into type 2 DM (Mangan et al., 

2018). 

Artocarpus altilis Leaves 
Artocarpus altilis plants are tropical plants that can easily grow well in Maros District, both in the hot 

lowlands and in wet areas (Shamaun et al., 2010). There are several synonyms for Artocarpus altilis plants; 

these are Artocarpus communis, Artocarpus communis Forst, Artocarpus altilis, Artocarpus incisa L.f., and 

Artocarpus altilis (Parkinson) Fosberg (Sikarwar et al., 2015). The leaves of the Artocarpus altilis plant are 

widely used as an alternative medicine for diabetes, hypertension, liver cirrhosis, and skin diseases. This is 

because Artocarpus altilis leaves contain elements of flavonoid compounds, quercetin, champorol, steroids, 

glycosides, phenolic components, triterpenes, anthocyanins, hydrocyanic acid, acetylcholine, tannins, riboflavin, 

β-carotene, and vitamin C, which are found to be effective antioxidants (Sikarwar et al., 2015). 

Pharmacological Effects of Artocarpus altilis Leaves on Prediabetes 

Traditional medicinal plants can provide a good therapeutic effect on various metabolic diseases; often 

times, they are easy to find and cheaper, are easily managed, and have fewer side effects than chemical drug 

interventions (Nwokocha et al, 2012).Artocarpus altilis leaves contain flavonoid compounds, which are polar 

compounds, and because of that, they dissolve easily in polar solvents by inhibiting the α-glucosidase enzyme 

found in the small intestinal brush border, causing a decrease in the rate of digestion of carbohydrates into 

monosaccharides that can be absorbed by the small intestine, thereby reducing postprandial hyperglycemia 

(Raydian, Kurniawaty, Ramkita, 2017). Artocarpus altilis leaf extract contains carbohydrate inhibitor 
compounds, such as α-amylase, α-glucosidase, and sucrase enzymes, which can inhibit glucose absorption in the 

intestine so that blood glucose in postprandial plasma does not increase/normoglicemia (Fakhrudin et al., 2015). 

α-Amylase, α-glucosidase, and sucrase can inhibit glucose absorption in the intestine so that there is no 

increase in postprandial blood glucose plasma (Fakhrudin et al., 2015). Flavonoids are compounds composed of 

15 carbon atoms, consisting of a propane chain (C-3) that are bound to 2 benzene rings (C-6). Flavonoids are 

polar compounds because they have unsubstituted hydroxyl groups. Therefore, polar solvents such as water, 

ethanol, methanol, ethyl acetate, or solvent mixtures can be used to extract flavonoids from various plant tissues. 

Flavonoids are available in nature in the form of glycosides, which are a combination of glucose and alcohol  

that are bound to the glycosidic bonds. 

Flavonoids are found in the form of mono-, di-, or triglycosides. The hydroxyl groups in the flavonoid 

are bound by glucose. Flavonoids are classified into several groups which are flavonoids, isoflavonoids, and 

neoflavonoids. Various studies have also mentioned that flavonoid compounds act as antidiabetic agent (Leng et 
al., 2018). Based on a research by Lukacinova et al (2008)(Lukačínová et al., 2008), it showed that the 

compound flavonols and flavones are active compounds acting as antidiabetic. Epidemiological studies 

conducted by Marotti and Piccaglia (2002) explain that flavonoid compounds, including quercetin, have the 

ability to improve pancreatic function in patients with type 2 diabetes. In 2009 Jo et al. (2009) in his journal 
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proved that quercetin has the ability to inhibit the activity of α-glucosidase; the results of other studies also 

explain that quercetin has a significant result in inhibiting α-glucosidase compared to acarbose which so far has 

been used as an antidiabetic drug; meanwhile, Artocarpus altilis leaves are one of the natural herbal ingredients 

which can be used as an antihyperglycemic drug (Jo et al, 2009),Chaudhary & Tyagi, 2018,). 

 
Artocarpus altilis leaf antioxidant 

Antioxidants are compounds that can neutralize free radicals. Human body can naturally produce 

antioxidants such as superoxide dismutase, catalase, and glutathione peroxidase (GSH.Prx), or they can be 

obtained from plants in the form of α-tocopherol (vitamin E), β-carotene (SOT), provitamin A, ascorbic acid 

(vitamin C), flavonoids, phenolic compounds, etc. (Purboyo, 2009). Artocarpus altilis leaves contain 

antioxidants including phenolic and flavonoids. Phenolic is an important part of plants which is known to play a 

role in antioxidant activity, especially in preventing oxidative damage, which is associated with several chronic 

diseases like diabetes, cardiovascular disease, and cancer. Phenolic is composed of large molecules with various 

structures. It is characterized to have an aromatic ring that has a hydroxyl group. Phenolic compounds (ArOH) 
are known to reduce other compounds by transferring electrons (from -OH) to radical compounds so that cells 

will be more stable and their activities and functions will return to normal (Saptya, Aminah, 2013). 

Flavonoids are considered hydrogen donor antioxidants that react effectively with free radicals. 

Besides, flavonoids are also known as antioxidants that break free chain reactions such as lipid peroxidation. 

Phenolic compounds, flavonoids, and tannins which are antioxidant compounds from Artocarpus altilis leaves 

function as free radical scavengers. The total content of phenolic and flavonoid compounds has an ideal 

chemical structure to capture free radicals; this also illustrates its ability to capture all reactive oxygen species. 

The antioxidant properties of flavonoids occur through several mechanisms such as the capture of free radicals, 

chelation with metal ions such as iron and copper, and inhibition of enzymes responsible for the formation of 

free radicals (Kumar, Pandey, 2007). 

Quercetin is the largest flavonol group compound; quercetin and around 60–75 % glycosides of 
flavonoids are some of the flavonoid class active substances that can biologically protect the body from several 

types of degenerative diseases; this is by preventing the occurrence of fat peroxidation, oxidative damage, and 

cell death through several mechanisms including capturing oxygen radicals, giving protection against lipid 

peroxidation, and chelating metal ions. Three structural groups of quercetin, which help maintain stability and 

act as antioxidants when reacting with free radicals, includeo-dihydroxyl group on ring, 4-oxo group in 

conjugation with alkenes 2 and 3, and 3- and 5- hydroxyl groups; the function group can donate electrons to the 

which will increase the amount of resonance from the benzene structure of quercetin compounds (Materka, 

2008). 

Tannins are phenolic compounds that are soluble in water and are considered secondary metabolites. 

Tannin is synthesized by plants, is a compound having a molecular weight of 500–3000, and contains phenolic 

hydroxyl groups that enable effective cross bonds with proteins and other molecules such as polysaccharides, 

amino acids, fatty acids, and nucleic acids. Tannin has metal chelating properties. The process of chelating will 
occur according to the pattern of substitution and pH of phenolic compounds, so that hydrolyzed tannins have 

potential as chelating metals which have strong, stable and safe chelating power in the body (Atanassova, 

Bagdassarian, 2009). 

Selection of Artocarpus altilis Leaves 

The selection of Artocarpus altilis leaves depends on the habits done in the community such as in Bone 
district, Amali sub-district, and Tacippi Village; based on a survey conducted by researchers, most communities 

use Artocarpus altilis leaves to treat diabetes and hepatitis. They often use yellow Artocarpus altilis leaves that 

have not fallen off the branches yet. According to a study by Riasari (2015), which analyzed Artocarpus altilis 

leaf extract using Soxhlet apparatus, fractionation by VLC, and centrifugal chromatography HPLC analysis, it 

showed that dried Artocarpus altilis leaves (yellow not yet fallen) contain the highest amounts of flavonoids 

compared to green leaves, which helps in regenerating pancreatic β-cells to stabilize pancreatic function in 

prediabetes patients. 

Artocarpus altilis Toxicity 

Toxicity is the damage of a substance when exposed to organisms. Toxicity can refer to the impact on 

all organisms such as animals, bacteria, or plants and their effects on the organism’s substructure, such as cells 

(cytotoxicity) or body organs. Toxicity testing is an acute toxicity test assessed from LD50 that aims to find a 
single dose that can kill 50 % of a group of experimental animals using a single test material. Sairam and Urooj 

(2014) conducted a research using Artocarpus altilis leaves at a dose of 2000 mg/kg body weight on Wistar rats 

for 14 days. Then the considered parameters alanin aminotranferase (ALT), aspartate aminotransferase (AST), 

and alkaline phosphatase are examined. Then histological examination was done on the liver, kidneys, brain, 

and spleen. This study concluded nontoxicity can be obtained using 2000 mg/kgbb leaves in all parameters, 

which were found to be normal after examination, so it was recommended that Artocarpus altilis leaf extract can 

be used therapeutically (Sairam, Urooj, 2014). The research conducted by Juliastuti et al. (2017) aims to find 
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out the hepatoprotective effect of ethanol extract with 500 mg/kg Artocarpus altilis leaves in carbon 

tetrachloride-induced mice; the parameters examined were serum glutamic pyruvic transaminase (SGPT) and 

malondialdehyde, which resulted in a decrease in induced carbon tetrachloride. As for the parameters that were 

examined for serum glutamic pyruvic transaminase (SGPT) and malondialdehyde, it is suggested that 

Artocarpus altilisleaf ethanol extract was able to protect the liver. Empirically, people use breadfruit leaves to 

treat liver and kidney diseases and diabetes. One to two sheets of breadfruit leaves are boiled in 1 L of water 

every day (Atmaja, 2010). According to I Putu et al. (2015), the effective dose of breadfruit leaf extract 
(ethanol) in mice was determined at 100 mg/200 grbb; this dosage can be converted for suitable use in humans 

to avoid its possible adverse effects (Ari et al., 2015). 

 
CONCLUSION 

From the description above, it can be concluded that prediabetes is a global problem that we must 

prevent or reduce. Prediabetes is a strong signal of type 2 DM. Highly complex risk factors such as physical 

inactivity, excessive food intake, smoking habits, family history of DM, and genetic factors can accelerate the 
progression of prediabetes to type 2 DM. Artocarpus altilis leaves found in Maros District can be developed for 

the treatment of prediabetes. 

 
ACKNOWLEDGEMENT 

We sincerely thank thanks to the Dean of the faculty of Public Health, Hasanuddin University, 

Makassar, Indonesia, to the promoters and co-promoters who have guided and all friends who have helped so 

that this literature review can be completed. 

 
REFFERENCES 

Abdul-ghani MA, Defronzo RA. Pathophysiology of prediabetes. Cur Diab Rep. 2009;9(3):193–199. 

American Diabetes Association. Standards of in diabetes-2018. Diab Care. 2018;41(1): S4-S154. 

Ari IP, Dipa W, Wayan N, Intan N. The effectivity of breadfruit leaf (Artocarpus communis Forst.) extracts in 

lowering blood glucose levels and maintain the number of sperm in rats (Rattus norvegicus L.). 

Simbiosis. 2015;3(1):317–321. 
Aroda VR, Ratner R. Approach to the patient with prediabetes. J Clin Endocr Met. 2008;93(9):3259-3265. 

Atanassova M, Bagdassarian V. Short communication determination of tannins content by titrimetric method for 

comparison of different plant species. J Univ Chem Tech Metall. 2009;44(4):413-415. 

Atmaja WKJ. Efek hepatoprotektif infus daun sukun (Artocarpus altilis (Park.) Fsb.) terhadap kerusakan hati 

tikus yang diinduksi dengan karbon tetraklorida. Majalah Ilmu Kefarmasian. 2010;4(2):27–42. 

Centers for Disease Control and Prevention (CDC), 2020. Estimates of Diabetes and Its Burden in the United 

States, National Diabetes Statistics Report. 

 

Chaudhary N, Tyagi N. Medicinal plants used for diabetes mellitus: an overview. In J Res Dev Pharm Life Sci. 
2018;7(4):3022-3029. 

Ciccone MM., Scicchitano P, Cameli M, Cecere A, Cortese F, Dentamaro I et al. Endothelial function in pre- 

diabetes, diabetes and diabetic cardiomyopathy. J Diab Metab. 2014;5(4):1-10 

Compeán-Ortiz LG, Trujillo-Olivera LE, Valles-Medina AM, Reséndiz-González E, García-Solano B, Pérez 

BDA. Obesity, physical activity and prediabetes in adult children of people with diabetes. Rev Lat Am 

Enferm. 2018;25:e2981 

Chong et al, (2017). Lifestyle Changes After A Diagnosis Of Type 2 Diabetes. Spectrum.Diabetes 

journals.Vol.30(1) 

Eltonen MAP. Lifestyle intervention for prevention of type 2 diabetes in primary health care. Diab Care. 

2010;33(10):2146-2151. 

FakhrudinN, Hastuti, S, Andriani, A, Widyarini, S, Nurrochmad, A. Study on the antiinflammatory activity 

ofArtocarpus altilis leaves extract in mice. In J Pharm Phytochem Res. 2015;7(6):1080-1085. 
Indian Health Service Special Diabetes Program For Indians. Making Progress Toward a Healthier Future. 

2011. Retrieved from natioal-academies.org/annualreport 

Indonesian Diabetes Association. Guidelines on the management and prevention of prediabetes. Acta Medica 

Indonesiana. 2014:46(4), 348–359. Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/25633555 

International Diabetes Federation. In IDF Diabetes Atlas, 8th edition. 2017. https://diabetesatlas.org/ 

Juliastuti, H., Novianti, A. T., Fatawi, B. A., & Yuslianti, E. R. (2017). Ethanol-based Breadfruit Leaf 

(Artocarpus altilis) Extract as Hepatoprotective in Carbon Tetrachloride-induced Liver Injury. Journal of 

Pharmacology and Toxicology, 12(3), 136–141. https://doi.org/10.3923/jpt.2017.136.141 

Jo et al, (2009). Comparison of Antioxidant Potential and Rat intestinal α-Glucosidases inhibitory Activities of 

Quercetin, Rutin, And Isoquercetin, Vol. 2 (4), pp. 52-60, Dec 2009-Jan 2010, Available online 

http://www.healthy-synergies.com 



341 
 

 
 

Kansal, S., & Kamble, T. K. (2016). Lipid profile in prediabetes. Journal of Association of Physicians of India, 

64(MARCH), 18–21. 

Kumar S and Pandey K. (2007). Chemistry and Biological Activities of Flavonoids: An Overview. The 

Scientific World Journal Hindawi Publishing Corporation, 58(4), 145–148. 

https://doi.org/10.2307/j.ctt1w0ddx8.35 

Liberty and Kodim, (2014). Assess Prediabetes Risk, As A Golden Period For Prevention Of Diabetes. Asian 

Journal of Pharmaceutical and Clinical Research, 7(3), 169–172. 

Lukačínová, A., Mojžiš, J., Beňačka, R., Keller, J., Maguth, T., Kurila, P., … Ništiar, F. (2008). Preventive 

effects of flavonoids on alloxan-induced diabetes mellitus in rats. Acta Veterinaria Brno, 77(2), 175–182. 

https://doi.org/10.2754/avb200877020175 

Massó G et al, (2009). Trends in the prevalence and incidence of diabetes in the UK: 1996-2005. Journal of 

Epidemiology and Community Health, 63(4), 332–336. 
Mihardja, L et al, (2003). Prevalence and Determinants of Diabetes Mellitus and Impaired Glucose Tolerance 

in Indonesia ( A Part of Basic Health Research / Riskesdas ). 169–174. 

Mahboobi et al, (2014). The Effects of Probiotic Supplementation on Markers of Blood Lipids , and Blood 

Pressure in Patients with Prediabetes : A Randomized Clinical Trial. 5(10). 

Mangan, A., Docherty, N. G., Roux, C. W. Le, Al-najim, W., Mangan, A., & Docherty, N. G. (2018). Expert 

Opinion on Pharmacotherapy Current and emerging pharmacotherapy for prediabetes : are we moving 

forward ? Expert Opinion on Pharmacotherapy, 00(00), 1–11. 

https://doi.org/10.1080/14656566.2018.1517155 

Marotti, M., & Piccaglia, R. (2002). Characterization of flavonoids in different cultivars of onion (Allium cepa 

L.). Journal of Food Science, 67(3), 1229–1232. https://doi.org/10.1111/j.1365-2621.2002.tb09482.x 

Materka  M.  (2008).  Quercetin  and  Its  Derivatives :  Chemical  Structure  and  Bioactivity  -a  Review.  Polish 

Journal of Food and Nutrition Sciences, 58(4), 407–413. 

Nwokocha, C. R., Owu, D. U., McLaren, M., Murray, J., Delgoda, R., Thaxter, K., … Young, L. (2012). 
Possible mechanisms of action of the aqueous extract of Artocarpus altilis (breadfruit) leaves in 

producing hypotension in normotensive SpragueDawley rats. Pharmaceutical Biology, 50(9), 1096–1102. 

https://doi.org/10.3109/13880209.2012.658113 

Okosun, I. S., & Lyn, R. (2015). Prediabetes awareness, healthcare provider’s advice, and lifestyle changes in 

American adults. International Journal of Diabetes Mellitus, 3(1), 11–18. 

https://doi.org/10.1016/j.ijdm.2010.12.001 

Papatheodorou, 2017. Complications of Diabetes, HindawiJournal of Diabetes Research, 

Volume 2018, Article ID 3086167, 4 pages, https://doi.org/10.1155/2018/3086167 

Prevalence, D., Genes, D., Gestational, E., & Obesity, D. (2010). Key statistics on diabetes. (March), 1–21. 

Purboyo. (2009). Efek Antioksidan Ekstrak Etanol Daun Jambu Biji (Psidium Guajava L.) Pada Kelinci Yang 

Dibebani Glukosa. 

Rariden C.A, et al. (2015). Improving Prediabetes Screenings at Rural Missouri County Health Departments. 
Journal of Community Health. https://doi.org/10.1007/s10900-015-0036-y 

Raydian AU, Kurniawaty E, Ramkita N. Efek Antihiperglikemik pada Daun Sukun. Medula. 2017;7(4):118- 

122. 

Riasari H. Aktivitas antihiperglikemia dari ekstrak etanol daun sukun (Artocarpus Altilis Park. Fosberg) kuning 

jatuh dan jatuh kering pada mencit putih jantan galur swiss webster dengan metode induksi aloksan.J Sci 

Pharm Indo. 2018;7(1):30-40. 
 

Rinaldi DH, Kamadjaja DB, Sumarta NPM. The effects of breadfruit leaf (Artocarpus Altilis) extract on 

fibroblast proliferation in the tooth extraction sockets of Wistar rat. Dent J. 2018;51(3): 143. 

Riset Kesehatan Dasar. Hasil utama riset kesehatan dasar tahun 2018. Jakarta: Kementrian Kesehatan Republik 

Indonesia; 2018. 200 p. 

Robert J. Meyer, (2016), Precision Medicine, Diabetes, and the U.S. Food and Drug Administration, Volume 

39:1874–1878. 
Sairam S, Urooj A. Safety evaluation of Artocarpus altilis as pharmaceutical agent in Wistar rats. J Toxic. 2014. 

https://doi.org/10.1155/2014/980404 

Saptya, FP, Aminah SN. Antioxidant activity, chemistry characteristic, and organoleptic properties of sprouts 

milk of black soybean (Glycine soja) according to variation of time. Jurnal Pangan dan Gizi. 

2013;4(8):1-8. 

Soltero et al, (2917). Preventing diabetes in obese Latino youth with prediabetes: a study protocol for a 

randomized controlled trial, BMC Public Health, 17:261 

Shamaun SS, Rahmani M, Hashim NM, Ismail HBM, Sukari MA, Lian GEC, Go R. Prenylated flavones from 

Artocarpus altilis. J Nat Med. 2010;64(4):478-481. 



342 
 

 
 

Sikarwar MS, Hui BJ, Subramaniam K, Valeisamy BD, KarYean L, Balaji K. Pharmacognostical, 

phytochemical and total phenolic content of Artocarpus altilis (Parkinson) fosberg leaves. J App Pharm 

Sci. 2015;5(5):94-100. 

Taneja N, Mani S, Kukal, S. Current treatments for type 2 diabetes, their side effects and possible 

complementary treatments. In J Pharm Pharmaceu Sci. 2015;7(3): 13–18. 

Wulandari, W. (2014). Pengaruh Pemberian Brokoli Kukus (Brassica Oleracea) Terhadap Kadar Glukosa 

Darah Puasa Wanita Prediabetes. 3(4), 547–553. https://doi.org/10.14710/jnc.v3i4.6849 

 
Author Information 

 
Junedi Sitorus 

Doctoral Student of Public Health, Hasanuddin 
University, Makassar,Indonesia 

 
 

 

Ridwan Amiruddin 

Professor,Department of Epidemiology, Faculty of 

Public Health, Hasanuddin University,Makassar, 

Indonesia 

*Corresponding Co Author: 
Nurhaedar Jafar 

Senior Lecturer, Department of Nutrition, Faculty of 

Public Health, Hasanuddin University, Makassar, 

Indonesia 

E-mail address: eda.gizi@gmail.com 

 

Veni Hadju 

Professor, Department of Nutrition, Faculty of Public 

Health, Hasanuddin University, Makassar,Indonesia 

 


